This article is a continuation of our previous works (see Yukhnovskii I.R. et al., J. Stat. Phys, 1995, 80, 405 and references therein), where we have described the behavior of a simple system of interacting particles in the region of temperatures at and about the critical point, T T c . Now we present a description of the behavior of the system at the critical point (T c ,η c ) and in the region below the critical point. The calculation is carried out from the first principles. The expression for the grand canonical partition function is brought to the functional integrals defined on the set of collective variables. The Ising-like form is singled out. Below T c , when a gasliquid system undergoes a phase transition of the first order, i.e., boiling, a "jump" occurs from the "extreme" high probability gas state to the "extreme" high probability liquid state, releasing or absorbing the latent heat of the transition. The phase equilibria conditions are also derived.
Introduction
In this work we complete the first stage of the study of a system at the gas-liquid critical point by means of the collective variables method.
The research in this direction started in the early 1980s with work [1] . By that time, the collective variables method had already been developed in the approach proposed by D. M. Zubarev [2, 3] , as well as in the Hubbard transformation approach [4, 5] . The application of this method has been successful with respect to a number of physical problems in the theory of condensed particle systems interacting via long-range as well as short-range potentials. An effective approximate solution to the three-dimensional Ising model was achieved and applied to describe phase transitions of the second order in a variety of systems [6] [7] [8] [9] [10] . A whole bunch of brilliant papers and monographs on the phase transition theory has emerged [11] [12] [13] [14] .
The transformation from the real space of Cartesian coordinates to the set of collective variables defined in the space of wave vectors k provided an obvious advantage in the description of systems of the interacting particles that attract one another at large separations. Exactly this attraction, which is usually given by a long-range "tail" of a Van der Waals attraction type, is the source of liquid-gas phase transitions. In the k-space, such attraction is described by the behaviour of the Fourier transform of the interaction potential at small k's, and, more importantly, in the close vicinity of k = 0. This is one gain of the passing from the Cartesian space to the wave vector k space. Another gain comes from the set of collective variables. This set contains one variable (in the gas-liquid system case, it is ρ k for k = 0) which is directly linked to the order parameter that characterizes the phase transition.
Therefore, the system of collective variables (CV) ρ k [2, 3] or their conjugates ω k [4, 5] can be thought of as the most suitable one for the description of the gas-liquid phase transition.
The results of the CV method application to a variety of Ising-like systems, obtained with the precision up to quartic and even sextic measure density, are presented with a large bibliography in monograph [15] .
Initial expressions for the partition function, given here in equations (2.17) and (2.18) , and for the quartic measure density in equation (3.2) , were obtained in [16] [17] [18] [19] [20] [21] [22] [23] [24] . Similar expressions were obtained in the works of Hubbard, Hubbard and Scofield [25] , and in the work of Vouse and Sac [26] . In the latter, the contribution from the transformation Jacobian was counted as addition of some entropic term. In [17, 18] , the values of the cumulants M n (k 1 . . . k n ) in the vicinity of k i = 0 were found. It was shown that for all M n (k 1 . . . k n ) at small k near the points k i = 0, i = 1, . . . , n, there exist plateaus wide enough for the values of the Fourier transform of the attractive potential for the regions k < B whereΦ(k) < 0 andΦ(B) = 0 to lie entirely within the span of those plateaus of M n (k 1 . . . k n ). Moreover, it turns out that the values M n (0. . . 0) can be expressed through the compressibility of the reference system and its derivatives.
The nature itself granted us a possibility to bring the problem of the liquid-gas phase transition to a solvable form.
In the works [19] [20] [21] , expressions for the equation of state for T T c were obtained. A formula for the critical temperature of a liquid-gas system was found. The calculations were carried out in the critical region of temperatures close to T c . The region T T c has not received a proper treatment in [20] [21] [22] [23] . With this work we renew the endeavor to reveal the processes that take place at T T c in the critical region.
The critical region means a region where a renormalization-group symmetry characterizes the relations between the coefficients of the block Hamiltonians.
Before the present work started, a number of authors had produced a huge amount of immensely interesting works [27] [28] [29] [30] [31] [32] [33] .
In the section 2, the starting form of the partition function in the grand canonical distribution is given in terms of collective variables ρ k . The long-range attraction of a Van der Waals type is described by the set ρ k , whereas the short-range repulsion of an hard-spheres type is described as a reference system in the phase-space of the Cartesian coordinates of the particles. We start with a quartic measure density, instead of a Gaussian one. The curves for the cumulants of the transformation Jacobian are presented in [22] . Their form allows us to reduce the problem to the Ising model in an external field. The role of the latter is played by the generalized chemical potential µ * . A lot of brilliant works by M.Kozlovskii were devoted to the research of the Ising model in an external field (see review [34] ).
The displacement transformation, applied to the macroscopic variables ρ 0 and ω 0 in order to achieve a proper Ising-like form, has a profound meaning.
We suppose here that the main events, connected with the phase transition in the vicinity of the critical point, occur in the region k i B, such thatΦ(k) < 0 andΦ(B) = 0.
Integration in the partition function at T T c is performed in three regimes. In the renormalization group regime for the wave vectors B m τ k B, the Wilson linear approximation [35] [36] [37] [38] in the expansion of the recursive equations around the fixed point and the Kadanoff's hypothesis of scale invariance [39] are used. Further, for 0 < k B m τ , the integration is carried out in the inverse Gaussian regime (IGR), just like it is done in the Ising model at T T c [9] . Let us note that without integration in the IGR, one would not be able to obtain the correct behaviour of the system entropy [9, 10] , even in the limit T → T c , T = T c .
And finally, we come to the integration over the variable ρ 0 . The corresponding "Hamiltonian" would be somewhat an analogue of the Landau problem [40] . However, herein everything is done in a coherent manner and the "Hamiltonian's" coefficients are obtained as well as their non-analytic dependence on the temperature.
The most significant part of the work concerns the part of the partition function, connected with the generalized chemical potential µ * and the integral over ρ 0 . The integration over ρ 0 is done by the steepest-descent method. In a way, we are "traveling" along the ridge of the integrand's maxima.
The study of the maxima reveals the behaviour of the generalized chemical potential µ * . There was shown the existence of a region µ * = 0 within which the system experiences a "jump" of the density. It is here that the parameter ∆ appears when going from the dependence of P = p(µ, τ, η) to the dependence of P = p(τ, η). The quantity ∆ is a function of the cumulants that characterize the reference system. Hereafter, the variable ρ 0 is replaced with ∆. This way, the reference system characterized by the potential ψ(r i j ) of hard spheres system [see (2.5)] "intrudes" into the function E (ρ 0 ) obtained from the integration corresponding to the long-range attractive potential φ(r i j ).
The grand partition function in collective variables representation

Model
We consider an equilibrium system of interacting equivalent particles. All its thermodynamical properties are described by the grand partition function Ξ: 1) where N is the number of particles, z is the system activity, 2) m is the mass of a particle, k B is the Boltzmann constant, T is the temperature, ħ is the Planck constant, β = (k B T ) −1 , µ is chemical potential of the system, Z N is the configurational integral of N particles: 3) dΓ N is the volume element in a phase space of coordinates of particles, Ψ N is the potential interaction energy. It is equal to a sum of interactions of two kinds:
is the potential interaction energy of two equivalent hard spheres with a diameter σ.
In the present paper we adopt for Φ(r i j ) the "attractive" branch of the Lennard-Jones potential
Values of the parameters ε, σ 0 in (2.6) for Ar, Xe, Kr, O 2 , CO borrowed from [41, 42] are adduced in Other functions might be used as Φ(r ) as well. The necessary feature for each of them is the availability of the Fourieur-imageΦ
and condition
Plots of Ψ LJ (r ), Φ(r ),Φ(k) ≡Φ(k) for argon are shown in figure 1 . The phenomena occurring on long scales are of long-wave character. They are described in k-space by a region of low values of wave vectors k. Thus, we split the space {k} into two subspaces. Let B correspond to the valueΦ(B) = 0, andΦ(k) < 0 for all k < B.
We consider that the main phenomena related to a phase transition occur in the region k < B.
We pass on to an extended phase space which consists of space of Cartesian coordinates of particles {r } and of space of density oscillations, collective variables {ρ k }. Overfilling of the phase space is eliminated by introducing the "identity condition" in the form of a Jacobian. 
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Reference expressions for the partition function
a) Collective variables. We introduce the notation: 10) where 〈N 〉 is the mean number of particles, and we also consider that
We define the collective variables system ρ
Here,
Prime means restriction of k only to the values from the upper subspace.
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b) Our reference system is a system of hard spheres with diameter σ, and interaction potential, defined by equation (2.5), with chemical potential µ 0 and partition function Ξ 0 , 12) where ψ N (r ) = 
where
We introduce the Jacobian function
(2.14)
After its substitution into (2.13) we obtain: 
Jacobian
Instead of Dirac delta-functions of expression J N (ρ −ρ N ) given by (2.11) we use their integral representation of the type 16) where
After integration and summation we getJ (ω) in an exponential form:
Here, M 1 , M 2 , . . . , M m are cumulants of the reference system.
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We substitute the expression for J (ω) into (2.16). Then, we substitute the obtained result into (2.15) and get
All expressions entering (2.18), h, α(k) and cumulants M n are the functions of density, temperature. This is the starting formula for the study of the grand partition function.
3. Integration of the grand partition function: the phase transition investigation at and below T c
Separation of an integration region in k space
Let us compare the form of the curves ofΦ(k) with that of M 2 (k). As it follows from figure 1 and as it was agreed upon,Φ(k) at k = 0 is a negative and finite quantity,Φ(k) is going to zero with an increasing figure 2 . 
We suppose that the main attraction effects created by potential Φ(r ) are concentrated in the expression forΦ(k) in the narrow region of k between the values 0 and B. For these values of k, the curves for cumulant M 2 (k) and for all cumulants M n (k) have wide plateaus (see figure 2 ) that begin for k 1 , . . . , k n = 0 [22] . Thus, for all cumulants M n (k 1 . . . k n ) in the region k i < B we are able to choose their values for k i = 0 (see table 1 ). This means that [20] . These quantities are macroscopic. Their values are equal to the corresponding fluctuations in the number of particles of the reference system.
We have an equation
Therefore,
and so on. 
We suppose that 〈N 〉 0 coincides with 〈N 〉 and we put here and then N ≡ 〈N 〉 = 〈N 〉 0 . Then,
is compressibility in the reference system. Here, we should refer to an equivalency of the results for compressibility and its derivatives obtained for canonic and grand canonical ensembles.
As concerns the dependence of the cumulants M n (k 1 , . . . , k n ) on k i , as it was shown in [16] , the following expansion is valid
where µ 2 (k) is the pair correlation function of the reference system and C n = n(n−1) 2 .
The above described situation for the cumulant values for k i < B and for k = 0 has become a real key to the solution of a problem of the liquid-gas critical point as well as to the description of the phenomena related to a liquid-gas phase transition, that is to the boiling processes occurring at temperatures below T = T c . The graphs for the cumulants M n (k 1 . . . k n ) were obtained in [17, 18] .
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As concerns the integration of the mixed terms, in particular, the integration of the expression
is less than one percent of the value M 2 (0, 0).
As a result, we have the following reference expression for Ξ:
where Ξ 0 is the partition function of the reference system, Ξ G is the result of integration over ρ k and over ω k for the values k > B. We also suppose that the integration over ρ k for k > B can be fulfilled in the well-known way. The expression for Ξ G with the accuracy up to the fourth virial coefficient is presented in [22] in Appendix A. Note, that this quantity does not affect the critical behavior.
The quantity Ξ L is the partition function in the region k < B.
Integrals over ρ k and ω k in the region k < B are taken with quartic basic measure density 1 :
We want to exclude the cubic term from the expression in the exponent function (3.3). This can be performed by two substitutions
From now on, we omit the argument (0) in the notations of cumulants and write down 
where 
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µ
We have obtained the first fundamental result. We bring the expression for Ξ L into the form which is analogous to the form of the partition function of three-dimensional Ising model in a field of generalized chemical potential µ * . This means that we have built a mathematical framework for the study of a phase transition. It seems useful for every physical system that undergoes the phase transition to introduce some analogue of a crystal lattice, on which this transition can be effectively described. Therefore, we treat the quantity B as a border of the Brillouin zone for a simple cubic lattice with the spacing c = Two essential points should be emphasized in our formulations:
1) The existence of plateaus for cumulant values M n (k 1 . . . k n ) in the region of negative values of Fourier-image of attraction potential;
2) The possibility to introduce the crystal lattice in order to study the problem of a liquid-gas critical point and to reduce this problem to the Ising model in an external field.
Integration in expression (3.5) is taken over ω k . Since the coefficients M n do not depend on k, passing
and replacing
we factorize the integrals overω l in (3.5) and get a reference expression for integration over ρ k [9] Ξ
U (a, y) is the Veber parabolic cylinder function for order a and argument y,
It is important to have d 2 (B) > 0 and d 2 (0) < 0. We are working in the narrow temperature region containing the critical point T = T c .
The integral (3.8) describes the phenomena in the critical point T = T c , as well as in the critical region T > T c and T < T c . |T − T c | 0.01T c .
After integrating over ρ k , apart from integration over ρ 0 , the form of the integral (3.8) completely coincides with the corresponding expression for the Ising model. For the purpose of its integration, we use Kadanoff's idea concerning the scale invariance of the phenomena on block lattices as well as Wisons's idea concerning the use of a linear approximation for the expansions around the fixed point in recurrent relations [35] [36] [37] [38] .
Integration is performed in the real three-dimensional space without any a priori statements about the temperature dependence of the appearing coefficients. It is described in more detail in [6] [7] [8] [9] [10] and [15, [17] [18] [19] [20] [21] [22] . Performing step-wise integration in (3.8) on the layers of ρ k , |k| ∈ (B 1 , B], . . . , |k| ∈ (B n+1 , B n ], . . . Resuming these results we come to the following expression for the partition function:
Here, Ξ 0 is a partition function of the reference system; Ξ G is the result of integrating over variables ρ k ,
is the result of integration in (3.8), not including the integration over ρ 0 ; We assume that in (2.18) and in (3.11), the complete integration in space ρ k is performed in the partition function Ξ, with the exception of integration over the variable ρ 0 in Ξ ρ 0 .
The generalized chemical potential µ *
Our task here is to study the integral over ρ 0 in the expression (3.11). After substitution ρ 0 = N ρ ′ 0 , omitting the terms proportional to ln N ,
Hereafter, we omit the primes.
Values D and G are now specified and they turn out to be positive. Coefficient at ρ 2 0 in (3.13) is positive and the integrand increases at small ρ 0 , whereas at ρ 0 → ∞ the function exp{N E 0 (ρ 0 )} tends to zero due to the term Gρ Integral (3.12) is a function of the generalized chemical potential µ * , density η and temperature τ.
In the thermodynamical limit N → ∞, V → ∞, N V = const, the maxima of the integrand in (3.12) are very high. Therefore, the integral should be calculated by the steepest-descent method.
To do this, first we find the maximum of E (ρ 0 ):
(3.14)
Thus, we have got an important result, the value for µ * :
where for ρ 0 we have to take its value in the point of the absolute maximum of the integrand in (3.12).
Continuing our consideration, we shall write the equation (3.14) in a standard form: 
Q is a discriminant of the equation:
(3.18)
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The first term in the discriminant is always positive, the second one is always negative. Thus, three possibilities may be observed: Q > 0, Q < 0 and Q = 0. Depending on the sign of Q, we have one real (Q > 0) or three real solutions (Q < 0)
3 .
Let us start with the limiting case Q = 0. This equality describes the intermediate surface between two regions Q > 0 and Q < 0. Equation (3.16) has three real roots: (3.19) where u = −
. But only for the root ρ 1 we get a maximum for E (ρ)
Therefore, we take for ρ 0 = ρ max 0 in (3.12) 
and, consequently, for ρ 1 we have two values ρ 1 = b for µ * = a, and ρ 1 = −b for µ * = −a.
From the condition Q = 0 we also receive:
Here we have two mutually reciprocal parabolic cylinder surfaces. The intersection with the plain τ = const is a rectangle with the vertices (−a, b), (−a, −b), (a, −b), (a, b) as it is shown in figure 4. For ρ 2 and ρ 3 we have ρ 2 = −b/2, ρ 3 = b/2, and E ′′ (ρ 2 ) = 12Gb; E ′′′ (ρ 3 ) = −12Gb.
In the case Q > 0, equation (3.15) has one real and two complex solutions. Q > 0 means that
Expanding in powers of γ, where γ = .
The sign of ρ (1) 0 is determined by the sign of µ 
a.
In the region Q < 0, the equation (3.14) has three real solutions. It is more convenient to write them in trigonometrical form: 
As we see, only the solution ρ 02 coincides with the solution ρ As we see, the slope of the tangents tend to zero proportionally to τ 2ν . We have completed investigations of the generalized chemical potential µ * .
Having studied the integral (3.12), exp[N E (ρ 0 )]dρ 0 , and the function E (ρ 0 ), presented in (3.13), we revealed the most essential changes in the behavior of the partition function as well as in the behavior of thermodynamic functions.
In order to describe the scenario of the phase transition at T T c , we have to extract from the entire set of integration results those that correspond to the integration the variables ρ 0 and ω 0 . This will automatically concern the events connected with the generalized chemical potential µ * .
Our main goal in this study is to describe what exactly is happening at T T c . Here, in accordance with [22] , we restrict ourselves to the narrow region around the critical point. The scenario of the phase transition is connected with the behavior of the generalized chemical potential µ * . As it follows from equation (3.11), the plane µ * = 0 contains the coordinates of the critical point T c , η c .
The partition function in the grand canonical ensemble at T T c
Bringing together the obtained results, and taking the terms containing µ * , let us write the initial partition function Ξ, according to equations (3.10), in the form of a product of two partition functions:
where in Ξ (2) we included the results (3.27) where 
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Illustration for this at τ = −10 −3 for argon is shown in figure 6 .
Hence, for expression (3.27) we can write: as function of density η. We use the condition
From (3.26), (3.27) and (3.28) we have
Hence, 
are the known functions of a density (see table 1 ). Finally, we obtain
and µ * = −2D∆ + 4G(∆) 3 .
(3.34)
All components in expression (3.26) and (3.27) are defined. Thus, all principal problems in calculating the partition function of the system with Lennard-Jones type interaction are solved.
The main results
Now we are going to determine the expression for the critical point, the critical region on the whole, the events inside the region −d ∆ d where the boiling process occurs, the notion about the overcooled gas and overheated liquid, and the equality of the chemical potentials at ∆ = ±d, and finally the comparison with the experimental data for some substances.
The rectilinear diameter. The expression ∆(η) = 0 gives us a starting point for the rectilinear diameter.
and µ * (∆) = −2D∆ + 4G∆ 3 = 0.
In the initial expression (3.8) for the partition function, this equation means that we consider the Ising-like case and that we are looking for the critical point of the phase transition of the second order.
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Taking into account formulas for M n (0), the plots for cumulants in figure 2 and the dates from table 1, we get from (4.1) some universal quantity for the critical density η c = 0.13044. 4 at the critical point, we have situation pictured in figure 3 (a) . It is scrupulously described in [7] [8] [9] [10] and we shall take the ready made formula 
Finishing the consideration about the critical point T = T c , η = η c we shall gather together all three conditions determining the critical point 
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We note here
.
In As may be seen, the accordance with the experiments data is quite satisfactory.
Critical region. At the critical point τ = 0, η = η c , the linear approximation for the recursion equations, using the fixed point as a particular solution to them, is valid in the whole region of k, 0 k B. When τ is different from zero, the linear approximation is valid only for some interval k, B m τ < k < B, where B m τ = B/s m τ . This means that only in this interval of k the renormalization-group type solutions are valid. Only these solutions reflect the renormalization-group symmetry. Here we refer to the interval B m τ k B as a critical-regime-interval, and the cyclic semigroup symmetry between coefficients d (n) (B n+1 B n ),
as a critical regime (CR). In [9, 14] , there were found the quantities m τ determining B m τ and the interval of temperatures τ, τ * τ 0 and τ * τ 0, containing the CR. For τ < 0 we have [9] (τ * )
for the s = s * , τ * ≃ 0.02. In the l.h.s. of (4.5), there is a quantity inversely proportional to the correlation radius in the critical regime. In the r.h.s. of (4.5), there is a quantity inversely proportional to the cor- (4.6) or in the explicit form:
is the solution of the equation (4.1).
The overheated liquid and the overcooled gas, the order parameter. We need to describe more in detail the function Ξ ρ 0 (∆) in formula (3.33) for ∆ the interval −d ∆ d.
Here, E (ρ 0 ) = µ * ρ 0 +Dρ To this end, we shall look for the points where E (∆) = 0: 
represents the difference of the density between liquid and gas states at the beginning and at the end of the boiling process.
The quantity ∆η
D G is the difference between the liquid and the gas densities at the moment when the two phase gas-liquid situation arises and at the moment of its disappearance inside the monophasic gas or liquid states.
We take here the quantity 2d = 2D/G as the order parameter of the system. Now we are going to talk about the equality of the chemical potentials at the beginning and at the end of the boiling process.
The equality of chemical potentials. Equilibrium conditions. According to (3.5), the generalized chemical potential µ * is equal to
Near the points of the phase transition of the first order, ∆ G,L = ∓ 
Here, all the functions on the right hand side are monotonous functions of density η, of the parameter ∆, and of temperature τ, see figure 5 and 9. Comparison with the experimental data. To this end, we have to know at first the parameters of the full initial Lennard-Jones-potential, pictured in figure 1 . It consists of the potential of hard core (point b) with the parameter σ and of the attractive long-range potential φ(r ) (point c, and σ 0 ). To find parameter σ (of the reference system) we equate the critical density η c from (4.3) to the experimentally determined critical density δ c for the concrete matter:
m is the mass of the particle, m = In figure 9 the isotherm of the chemical potential µ is given for argon. The curve is quite symmetrical with regard to the rectilinear diameter ∆(η) = 0, η c = 0.13044. The horizontal lines intersects the curve at the points of equal values of chemical potential µ.
In such a way, we have used the experimental value for the critical density ρ c to determine the constants of the initial potential in (2.5) and (2.7). We had to take into account equation 
Conclusions
This work is a continuation of our previous articles printed in different journals [16] [17] [18] [19] [20] [21] [22] . In this article, we made some complete investigations of the behaviour of the liquid-gas system at the critical point T = T c and below it, T T c . We worked in the narrow vicinity to the critical point in the region where the system obeys a special symmetry-behaviour of the scale invariance referred to as the critical regime. We tried to describe the property of the gas-liquid systems and to compare our results with the experimental data for some real substances. To this end, for description we took the Lennard-Jones type potentials. We made use of the collective variables method developed previously in solving the Ising model [6] [7] [8] [9] [10] 15] . We worked in grand canonical ensemble. The repulsive part of the potential was taken into account including the reference system given on the Cartesian phase space of particles coordinates. The hard spheres system was used as the reference system. An estimation of the effective hard sphere diameter is proposed in (4.8).
The long-range attraction was described in the phase space of collective variables {ρ k }. In such a way, the short-range and long-range interactions work in different phase-spaces. The natural "crossing" of the short-range and long-range interactions takes place in the equation In the way the problem was stated, we were restricted to the region of minimum of the Fourier-image of attraction potential (the wave vectors k B). We assumed that the main events concerning the phase transition concentrate in this region. We supposed that the problem at k > B had a known solution, which can be presented, e.g., in the form of the virial series with convergent integrals. More accurate results could have been produced by renormalization of the quantities D and G in the region of k < B.
However, as was shown in [21] , the correction is inessential.
To describe the interaction between the particles at short-range distances, the reference system of elastic particles is introduced with the corresponding cumulant values M 1 , M 2 , M 3 , M 4 . A principal question in solving the problem in general is the discovery of wide plateaus in cumulants M n at small values of k in the vicinity of the point k = 0 [17] . The interval (0B) of the wave-vectors k is located completely on the plate, and that of the cumulants M n located at k = 0. Corresponding calculations permit us to reduce the problem of gas-liquid critical point to the Ising model in external field [18, 19] . The effect of short-range interactions concentrated in a reference system is essential to solving our problem. The values M 2 (0), M 3 (0) and M 4 (0) produce an expression for the parameter ∆ = − M 2 (0)ξ + As a result of this investigation a lot of different characteristics were obtained: the critical point, the critical temperature and the critical density; the order parameter; the sphere of the phase transitions; the size of the jump of the density during the phase transition of the first order; the size of the critical areas; the intervals of densities for the overcooled and overheated states; the equality of the chemical potentials at the beginning and at the end of the jump of density during the phase transition; the area of the phase transition of the second order near the critical point; the way to get the values of σ -the size of the diameter of the hard sphere of the particles, and finally the comparison with the experimental data for Ar, Kr, Ne, Xe, O 2 , N 2 , CO. We have got quite satisfactory results.
Of course, a lot of problems remain unresolved. We talk about the coordination of the mutual accuracy in the consideration of long-range and short-range interactions, about taking into account the dependence of cumulants M 2 and M 4 on k 2 , about taking into account the attractive interactions in the area k > B and other issues. A more precise consideration is to be undertaken.
